Affinity labeling of Escherichia coli glucosamine-6-phosphate synthase with a fructose 6-phosphate analog--evidence for proximity between the N-terminal cysteine and the fructose-6-phosphate-binding site.
Glucosamine-6-phosphate synthase (GlcNP-synthase) catalyzes the formation of glucosamine 6-phosphate from fructose 6-phosphate using the gamma-amide functionality of glutamine as the nitrogen source. In the absence of glutamine, GlcNP-synthase was recently found to catalyze the formation of glucose 6-phosphate corresponding to a phosphoglucoisomerase-like activity. Here we report active-site directed, irreversible inhibition of Escherichia coli GlcNP-synthase (k(inact) = 0.60 +/- 0.05 min(-1), Kirr = 1.40 +/- 0.20 mM) by anhydro-1,2-hexitol 6-phosphates previously known as irreversible inhibitors of phosphoglucoisomerase. Enzyme inactivation with the tritiated affinity label, followed by tryptic digestion and purification of the radioactive fragments, allowed identification of three peptides. Two of them, accounting for 54% of the recovered radioactivity, are believed to result from the nucleophilic attack of side-chain carboxylates of Glu255 and Glu258 and thiol of Cys300 of the fructose-6-phosphate-binding site on the epoxide functionality of the inhibitor. The major peptide corresponds to derivatization of the N-terminal cysteine from the glutamine-binding site by the inhibitor. These results provide evidence for the close proximity of glutamine and fructose-6-phosphate-binding sites recently suggested by Bearne [Bearne, S. L. (1996) J. Biol. Chem. 271, 3052-3057].